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V850ES/JC3-L, VB50ES/JE3-L

CHAPTER 3 CPU FUNCTION

(b) Internal RAM (16 KB)

16 KB are allocated to addresses 03FFBOOOH to 03FFEFFFH in the following versions.

Accessing addresses 03FFO000H to 03FFAFFFH is prohibited.

o 1 PD70F3838, 70F3839, 70F3840

Figure 3-10. Internal RAM Area (16 KB)

Physical address space

03FFEFFFH

03FFBOOOH

Internal RAM
(16 KB)

03FFAFFFH

03FFO000H

Access-prohibited ==
area

Logical address space

FFFFEFFFH

FFFFBOOOH
FFFFAFFFH

FFFFO000H
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V850ES/JC3-L, VB50ES/JES3-L

CHAPTER 4 PORT FUNCTIONS

(6) Port 3 alternate function specifications

PFC39"*' Specification of P39 pin alternate function
0 RXDA2 input
1 SCLO00 I/O
PFC38™* Specification of P38 pin alternate function
0 TXDA2 output
1 SDAOQO I/0
PFC35""** Specification of P35 pin alternate function
0 TIP11 input
1 TOP11 output
PFC34"** Specification of P34 pin alternate function
0 TIP10 input
1 TOP10 output
PFC33""** Specification of P33 pin alternate function
0 TIPO1 input
1 TOPO1 output
PFCE32"* PFC32"* Specification of P32 pin alternate function
0 0 ASCKAO input
0 1 SCKB4 1/0
1 0 TIPOO input
1 1 TOPOO output
PFC31 Specification of P31 pin alternate function
0 RXDAO input/INTP7"* input
1 SIB4 input "'
PFC30 Specification of P30 pin alternate function
0 TXDAO output
1 SOB4 output™*'
Notes1. V850ES/JC3-L (48-pin), V850/JE3-L only

2. VB50ES/JE3-L only
3. INTP7 and RXDAO are alternate functions. When using the pin for RXDAO, disable edge detection for
INTP7 (clear the INTF3.INTF31 bit and the INTR3.INTR31 bit to 0). When using the pin for INTP7,
stop UARTAO reception (clear the UAOCTLO0.UAORXE bit to 0).
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V850ES/JC3-L, VB50ES/JE3-L CHAPTER 4 PORT FUNCTIONS

(4) Port 9 function control register (PFC9)

Caution When performing separate address bus output (A0 to A15), set the PMC9 register to FFFFH for all
16 bits at once after clearing the PFC9 and PFCE?9 registers to 0000H.

(a) V850ES/JC3-L (40-pin)

After reset: 0000H R/W Address: PFC9 FFFFF472H,
PFCOL FFFFF472H, PFCO9H FFFFF473H

15 14 13 12 11 10 9 8

PFCO (PFCOH) | PFCots|PFcot4| o | o | o | o | o | o |
7 6 5 4 3 2 1 0
(PFCoL) [ PFco7 | PFces | o | o | o | o | PFcot | PFCoo |

(b) V850ES/JC3-L (48-pin)

After reset: 0000H R/W Address: PFC9 FFFFF472H,
PFCIOL FFFFF472H, PFC9H FFFFF473H

15 14 13 12 11 10 9 8

PFCY (PFCOH) | PFCo15| PFCO14| 0 0 0 o | PFcog | PFces |
7 6 5 4 3 2 i 0
(PFcoL) | PFco7 [ PFcos | o | o | o | o | PFcot | PFCoo |

(c) VB50ES/JE3-L
After reset: 0000H ~ R/W  Address: PFC9 FFFFF472H,
PFCOL FFFFF472H, PFC9H FFFFF473H

15 14 13 12 11 10 9 8
PFCY (PFCH) | PFC915| PFCO14 | PFCO13| PFC912 | PFCO11 | PFCO10 | PFCO9 | PFCO8 |

7 6 5 4 3 2 1 0
(PFCoL) | PFco7 | PFCos | 0 | PFCo4 | PFCes | PFCo2 | PFCO1 | PFCOO |

Remarks 1. For details of alternate function specification, see 4.3.7 (6) Port 9 alternate function
specifications.
2. The PFC9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFC9 register as the PFC9H register and the
lower 8 bits as the PFCIL register, PFC9 can be read or written in 8-bit or 1-bit units.
3. To read/write bits 8 to 15 of the PFC9 register in 8-bit or 1-bit units, specify them as bits 0 to 7
of the PFC9H register.
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V850ES/JC3-L, VB50ES/JE3-L CHAPTER 4 PORT FUNCTIONS

Figure 4-35. Block Diagram of Type U-24
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Notes 1. See 19.7 External Interrupt Request Input Pins (NMI and INTPO to INTP7).
2. There are no hysteresis characteristics in port mode.
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V850ES/JC3-L, VB50ES/JE3-L

OBCHAPTER 6 16-BIT TIMER/EVENT COUNTER P (TMP)

Figure 6-4. Flowchart Showing Basic Batch Write Operation

START

Initial settings

o Set value to TPnCCRa register
e Enable timer (TPnCE bit = 1)
— Value of TPnCCRa register
transferred to CCRa buffer register

Rewrite TPNnCCRO register

Rewrite TPNnCCR1 register

Timer operation

¢ 16-bit counter value matches value of
CCR1 buffer registerN°te

* 16-bit counter value matches value of
CCRO buffer register

* 16-bit counter cleared and starts
incrementing again

* TPnCCRa register value transferred to
CCRa buffer register

Batch write enabled

INTTPnCC1 signal generated

INTTPnCCO signal generated

Note The 16-bit counter is only cleared when its value matches the value of the CCRO buffer register,

not the CCR1 buffer register.

Caution The process of writing to the TPNnCCR1 register includes enabling batch write. It is
therefore necessary to rewrite the TPnCCR1 register after rewriting the TPnCCRO

register.

Remarks 1. The flowchart applies to the case when TMPn is being used in the PWM output mode.

2. a=0,1
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V850ES/JC3-L, VB850ES/JE3-L CHAPTER 7 16-BIT TIMER/EVEVT COUNTER Q (TMQ)

(1) Operations in one-shot pulse output mode

Figure 7-41. Timing and Processing of Operations in One-Shot Pulse Output Mode (1/2)

FFFFH

Dog

Ds / —
16-bit counter Dzoji D31/
Z

D21
DmZ D11 AT

0000H

TQOCE bit

External trigger input |'|
(T1QOO0 pin input)

TQOCCRO register :X Doo Dot

INTTQOCCO signal -|

TOQOO pin output
(only when software
trigger is used)

TQOCCRT1 register :X D1o D11

INTTQOCCH1 signal

TOQO1 pin output

TQOCCR2 register :X D20 D21

INTTQOCC2 signal

TOQO2 pin output

TQOCCRBS register :X Dao Dst

INTTQOCCS3 signal

TOQOS3 pin output

<1> <2> <3>
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V850ES/JC3-L, VB850ES/JE3-L CHAPTER 7 16-BIT TIMER/EVEVT COUNTER Q (TMQ)

(2) Using one-shot pulse mode

(a) Rewriting the TQOCCRm register
When rewriting the value of the TQOCCRm register to a smaller value, stop counting first and then change the
set value.
When changing the value of the TQOCCRO register from Doo to Dot and the value of the TQOCCRKk register
from Dko to D1, if the registers are rewritten under any of the following conditions, a one-shot pulse will not be
output as expected.

Condition 1 When rewriting the TQOCCRO register, if:
Doo > Dot or,
Doo < 16-bit counter value < Do+

In the case of condition 1, the 16-bit counter will not be cleared and will overflow in the cycle in which the new
value is being written. The counter will be cleared for the first time at the newly written value (Do1).

Condition 2 When rewriting the TQOCCRKk register, if:
Dxo > D«1 or,
Dko < 16-bit counter value < Dk1

In the case of condition 2, the TOQOK pin output cannot be inverted to the active level in the cycle in which the
new value is being written.

An example of what happens when condition 1 and condition 2 are satisfied in the same cycle is shown in
Figure 7-42.

The 16-bit counter increments up to FFFFH, overflows, and starts incrementing again from 0000H.

When the 16-bit counter value matches Dk1, the INTTQOCCK signal is generated and the TOQOk pin output is
set to the active level. Subsequently, when the 16-bit counter value matches Do1, the INTTQOCCO signal is
generated, the TOQOk pin output is set to the inactive level, and the counter stops incrementing.

Remark m=0to0 3
K=1t03
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V850ES/JC3-L, VB50ES/JE3-L

CHAPTER 7 16-BIT TIMER/EVEVT COUNTER Q (TMQ)

(2) Using pulse width measurement mode

(a) Clearing the overflow flag (TQOOVF)
The overflow flag (TQOOVF) can be cleared to 0 by reading the TQOOVF bit and, if its value is 1, either clearing
the bit to 0 by using the CLR1 instruction or by writing 8-bit data (with bit 0 as “0”) to the TQOOPTO register.

7.4.8 Timer output operations
The following table shows the operations and output levels of the TOQO00 to TOQO3 pins.

Table 7-8. Timer Output Control in Each Mode

Operation Mode

TOQOO0 Pin

TOQO1 Pin

TOQO2 Pin

TOQO3 Pin

Interval timer mode

Square wave output

External event count mode

External trigger pulse output mode

Square wave output

One-shot pulse output mode

PWM output mode

External trigger pulse
output

External trigger pulse
output

External trigger pulse
output

One-shot pulse
output

One-shot pulse
output

One-shot pulse
output

PWM output

PWM output

PWM output

Free-running timer mode

Square wave output (only when compare function is used)

Pulse width measurement mode

Table 7-9. Truth Table of TOQ00 to TOQO03 Pins Under Control of Timer Output Control Bits

TQOIOCO0.TQOOLm Bit

TQOIOCO0.TQOOEm Bit

TQOCTLO.TQOCE Bit

Level of TOQOm Pin

0

0

X

Low-level output

1

0

Low-level output

1

Low level immediately before counting, high

level after counting is started

High-level output

High-level output

High level immediately before counting, low level

after counting is started

Remark m=0to 3
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V850ES/JC3-L, VB50ES/JE3-L

CHAPTER 10 REAL-TIME COUNTER

(13) Watch error correction register (RC1SUBU)
The RC1SUBU register is an 8-bit register that can be used to correct the watch with high accuracy when the
watch is early or late, by changing the value (reference value: 7FFFH) overflowing from the sub-count register
(RSUBC) to the second counter register.

This register can be read or written in 8-bit or 1-bit units.
Reset sets this register to 00H.

Remarks 1.

Be sure to see 10.4.1 Initial settings.

The RC1SUBU register can be rewritten only when the real-time counter is set to its initial values.

2. See 10.4.9 Watch error correction example of real-time counter for details of watch error

correction.

After reset: 00H R/W Address: FFFFFAD9H

7 6 5 4 3 2 1 0

RoisuBu | bev | Fe | F5 | Fa | F8 | F2 | F1 | Fo
DEV Setting of watch error correction timing

0 Corrects watch errors when RC1SEC (second counter) is at 00, 20, or

40 seconds (every 20 seconds).

1 Corrects watch errors when RC1SEC (second counter) is at 00 seconds
(every 60 seconds).

F6 Setting of watch error correction value

0 Increments the RC1SUBC count value by the value set using the F5 to
FO bits (positive correction).
Expression for calculating increment value:

(Setting value of F5 to FO bits — 1) x 2

1 Decrements the RC1SUBC count value by the value set using the F5 to
FO bits (negative correction).
Expression for calculating decrement value:

(Inverted value of setting value of F5 to FO bits + 1) x 2

If the F6 to FO bit values are {1/0, 0, 0, 0, 0, 0, 1/0}, watch error correction is not
performed.
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V850ES/JC3-L, VB50ES/JE3-L

CHAPTER 10 REAL-TIME COUNTER

10.4 Operation

10.4.1 Initial settings
The initial settings are set when operating the watch function and performing a fixed-cycle interrupt operation.

Figure 10-2. Initial Setting Procedure

s )

RC1CC0.RC1PWR bit =0

Setting RC1CKS

RC1CC0.RC1PWR bit = 1

Setting AMPM and CT2 to CTO

Setting RC1SUBU

Setting RC1SEC
(Clearing RC1SUBC)
Setting RC1MIN
Setting RC1THOUR
Setting RC1IWEEK
Setting RC1DAY
Setting RCIMONTH
Setting RC1YEAR

Clearing interrupt IF flag

Clearing interrupt MK flag

RC1CC1.RTCE bit = 1

INTRTC = 1?

( Reading counter )

Stops counter operation.

Selects real-time counter (RTC) operation clock.

Enables real-time counter (RTC) internal clock operation.

Selects 12-hour system or 24-hour system and interrupt (INTRTCO).

Sets watch error correction.

Sets each count register.

Clears interrupt request flag (RTCOIF)

Clears interrupt mask flag (RTCOMK)

Starts counter operation.
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 13 A/D CONVERTER

(6) Internal equivalent circuit
The following shows the equivalent circuit of the analog input block.

Figure 13-14. Internal Equivalent Circuit of ANIn Pin

Rin
ANIn J_
Cin
Rin CiN
14 kQ 8.0 pF
Remark The above values are reference values.

(7) AVgero pin

(a) The AVRrero pin is used as the power supply pin of the A/D converter and also supplies power to the alternate-
function ports. In an application where a backup power supply is used, be sure to supply the same voltage as
Vob to the AVRero pin as shown in Figure 13-15.

(b) The AVRero pin is also used as the reference voltage pin of the A/D converter. If the source supplying power to
the AVRrero pin has a high impedance or if the power supply has a low current supply capability, the reference
voltage may fluctuate due to the current that flows during conversion (especially, immediately after the
conversion enable bit ADAOCE has been set to 1). As a result, the conversion accuracy may drop. To avoid
this, it is recommended to connect a capacitor across the AVrero and AVss pins to suppress the reference
voltage fluctuation as shown in Figure 13-15.

(c) If the source supplying power to the AVrero pin has a high DC resistance, the voltage when conversion is
enabled may be lower than the voltage when conversion is stopped, because of a voltage drop caused by the

A/D conversion current.

Figure 13-15. Example of Handling AVrero Pin

Note

SR J AVRerFo
Main power supply T T
AVss

Note Parasitic inductance
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

15.2.1 Pin functions of each channel

The RXDAn, TXDAn, and ASCKAO pins used by UARTA in the V850ES/JC3-L, VB50ES/JE3-L are used for other
functions as shown in Table 15-2. To use these pins for UARTA, set the related registers as described in Table 4-17
Settings When Pins Are Used for Alternate Functions.

Table 15-2. Pins Used by UARTA

Channel Pin No. Port UARTA UARTA UARTA Clock Other Functions
JcaL | JeaL | JEsL Reception Transmission I/Q"*
(40) 48) Input Output
UARTAO - 34 46 P31 RXDAO - - | INTP7/SIB4
30 - - INTP7
- 33 45 P30 - TXDAO - jsop4
29 - -
- 35 47 | P32 - - ASCKAQ™* SCKB4/TIPOO/TOP00
UARTA1 20 24 32 P91 RXDA1 - - KR7/SCL02
19 23 31 P90 - TXDA1 - KR6/SDA02
UARTA2 - 19 27 P39 RXDA2 - - SCL0O
- 18 26 P38 - TXDA2 SDA00

Note The ASCKAO function is provided only for UARTAO (V850ES/JC3-L (48-pin), VB50ES/JE3-L only).

Remark JC3L (40): V850ES/JC3-L (40-pin products)
JC3L (48): VB50ES/JC3-L (48-pin products)
JE3L 1 V850ES/JES-L
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V850ES/JC3-L, V850ES/JE3-L OBCHAPTER 15 ASYNCHRONOUS SERIAL INTERFACE A (UARTA)

(5) Allowable baud rate range during reception
The baud rate error range at the destination that is allowable during reception is shown below.

Caution The baud rate error indicated below is a theoretical value. In practice, the signal might be
distorted, or communication might not be performed normally even if the error is within the

allowable range. Therefore, the error must be minimized.

Figure 15-18. Allowable Baud Rate Range During Reception

Latch timing

Y4
i

Y/ v v Y #7
\
UARTn . . . T .
data frame length \ Start bit /( Bit 0 X Bit 1 x x Bit 7 X Parity b'ty Stop bit \
BL

B

1 data frame (11 x BL = FL)

Minimum allowable ) ) . ) e _
data frame length \Start b't/< Bit 0 X Bit 1 x x Bit 7 XPanty blty Stop bi

FLmin

Maximum allowable \ Start bit /< Bit 0 X Bit 1 Bit 7 XParitybity Stop bit
data frame length

FLmax

—

As shown in Figure 15-18, the receive data latch timing is determined by the counter set using the UAnCTL2
register following start bit detection. The transmit data can be received normally if up to the last data (stop bit) can
be received in time for this latch timing.

When this is applied to 11-bit reception, the following is the theoretical result.

BL = (Brate)™

Brate: UARTAN baud rate (n =0 to 2)

k: Setting value of UANCTL2.UAnBRS7 to UANCTL2.UANBRSO bits (n =0 to 2)
BL: 1-bit data length

FL: Length of 1 data frame

Latch timing margin: 2 clock cycles

Minimum allowable data frame length: FLmin = 11 x BL - k-2 x BL = 21k +2

2k 2k

BL
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V850ES/JC3-L, VB50ES/JE3-L OBCHAPTER 16 CLOCKED SERIAL INTERFACE B (CSIB)

16.6.10 Continuous transfer mode (slave mode, transmission mode)

MSB first (CBnCTLO0.CBnDIR bit = 0), communication type 1 (CBnCTL1.CBnCKP and CBnCTL1.CBnDAP bits = 00),

communication clock (fccik) = external clock (SCKBn) (CBnCTL1.CBnCKS2 to CBnCTL1.CBnCKSO bits = 111), transfer

data length = 8 bits (CBnCTL2.CBnCL3 to CBnCTL2.CBnCLO bits = 0000)

Figure 16-23. Continuous Transfer Mode Operation (Slave Mode, Transmission Mode)

(s )

CBNnCTL1 register « 07H
(1), (2), (3) | CBnCTL2 register «- 00H
CBnCTLO register « C3H

(4) Write CBnTX registerhete

.- Sl
. S~

L T No
(4) -z SCKBn pin input
Te..._ started?

. ~
. ~

.-=="INTCBNT interrup.t."'u.
6), (9) -2l :
©). (9 +... Generated? _..-”

No

o

Transmission
completed?

CBnTSF bit = 0?

(10) (CBNnSTR register)

(11) CBNCTLO register « 00H

cannot be transmitted normally. In this case, initialize both the master and the slave.

Remarks 1. The broken lines indicate the hardware processing.
2. The numbers in this figure correspond to the processing numbers in Figure 16-24.

Note If the serial clock is input via the SCKBn pin of the master before the CBnTX register is written, data
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V850ES/JC3-L, VB50ES/JE3-L OBCHAPTER 16 CLOCKED SERIAL INTERFACE B (CSIB)

Figure 16-26. Continuous Transfer Mode Operation Timing (Slave Mode, Reception Mode)

CBNTSF bit
INTCBNR signal |
CBnSCE bit
SCKBn pin —I_
SIBn pin Bit 7 A Bit6 A Bit5 X Bit 4 ABit3 ABit2 A Bit 1 A Bit 0 A Bit
SIBn pin capture t t t t t t t 1
timing

(1) Write 07H to the CBnCTL1 register, and select communication type 1, communication clock (fccik) =
external clock (SCKBn), and slave mode.

(2) Write 00H to the CBnCTL2 register, and set the transfer data length to 8 bits.

(8) Write A3H to the CBnCTLO register, and select the reception mode, MSB first, and continuous transfer
mode at the same time as enabling the operation of the communication clock (fccrk).

(4) The CBnSTR.CBnTSF bit is set to 1 by performing a dummy read of the CBnRX register, and the
device waits for serial clock input.

(5) When the serial clock is input, capture the receive data of the SIBn pin in synchronization with the
serial clock.

(6) When reception is completed, the reception complete interrupt request signal (INTCBnR) is generated,
and reading receive data from the CBnRX register is enabled.

(7) When the serial clock is input with the CBnCTL0.CBnSCE bit set to 1, continuous reception is started.

—
(2]

)

) To end continuous reception with the current reception, clear the CBnSCE bit to 0.

) Read the CBnRX register.

0) When reception is completed, the INTCBNnR signal is generated, and reading receive data from the
CBnRX register is enabled. If the CBnSCE bit is set to 0 before communication is complete, clear the
CBNTSF bit to 0 to end the receive operation.

(11) Read the CBnRX register.

(12) To disable reception, clear the CBnCTL0.CBnPWR and CBnCTL0.CBnRXE bits to 0 after confirming

that the CBnTSF bit is 0.

—
©

(1
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V850ES/JC3-L, VB50ES/JE3-L CHAPTER 17 FFC BUS

(4) Wait cancellation method
The following four wait cancellation methods are available.

¢ By setting the IICCn.WRELn bit to 1

e By writing to the IICn register

« By setting start condition (IICCn.STTn bit = 1)"*
« By setting stop condition (IICCn.SPTn bit = 1)"*

Note Master only

When an 8-clock wait has been selected (WTIMn bit = 0), whether or not ACK has been generated must be
determined prior to wait cancellation.

(5) Stop condition detection
The INTIICn signal is generated when a stop condition is detected.
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V850ES/JC3-L, V850ES/JE3-L

CHAPTER 17 FFC BUS

17.16.2 Master operation in multimaster system

Figure 17-19. Master Operation in Multimaster System (1/3)

Communication start preparation
(stop condition generation)

Waiting for stop condition
detection

Slave operation

)

Remark m=0,1

( START )
\
Set port Refer to Table 4-17 Settings When Pins Are Used for Alternate Functions
etports to set the 1°C mode before this function is used.
\
IICXn « 0XH )
IICCLN « XXH Transfer clock selection
OCKSm « XXH
\
| SVAn « XXH | Local address setting
IICFn « OXH - .
| Set STCENN, IICRSVn | Start condition setting
[
IICCn « XXH
ACKEnN = WTIMn = SPIEn = 1
2] IICEn =1
jo2}
c
£
Q
(2]
s ) )
Z Confirm bus statusNo® Bus release status for a certain period
Confirmation of bus ” No
status is in progress STCENn =17
INTIICn interrupt Yes | SPTn=1
occurred?
INTIICn interrupt .!!
occurred?
Yes ( Slave operation )
Yes (
@_, * Waiting for slave specification from another master
* Waiting for communication start request (depending on user program)
Master operation No
started? (no communication start request) \
j=2]
£ Yes SPIEn =0 |
g (communication start
s request issued)
g SPIEN < 1 INTIICn interrupt
5 n= occurred? Waiting for communication request
£
IS
Q
o
No ( Slave operation )
Yes
Communication Communication

reservation enable reservation disable

Note Confirm that the bus release status (IICCLn.CLDn bit = 1, ICCLn.DADnN bit = 1) has been maintained for a
certain period (1 frame, for example). When the SDAOnN pin is constantly low level, determine whether to
release the I°COn bus (SCLOn, SDAON pins = high level) by referring to the specifications of the product
involved in the communication.
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(12) Read values of DSAn and DDAnN registers
If the DSAn and DDAN registers are read during a DMA transfer, the values before and after the registers were
updated might be read.
For example, if the DSAnH register and then the DSAnNL register are read when the DMA transfer source address
(DSAN register) is 0000FFFFH and the count direction is incremental (DADCn.SAD1 and DADCn.SADO bits = 00),
the value of the DSANL register differs as follows, depending on whether DMA transfer is executed immediately
after the DSANH register is read.

(a) If DMA transfer does not occur while DSAn register is being read
<1> Reading DSANH register value: DSAnH register = 0000H
<2> Reading DSAnNL register value: DSANL register = FFFFH

(b) If DMA transfer occurs while DSAn register is being read
<1> Reading DSANH register value: DSAnH register = 0000H
<2> Occurrence of DMA transfer
<3> Incrementing DSAn register: DSAn register = 00010000H
<4> Reading DSAnNL register value: DSAnL register = 0000H

(13) Setting up DMA transfer again
When re-specifying DMA settings by using the DDAnH, DDAnL, DSAnH, DSAnL, DBCn, and DADCn registers
during the current DMA (the TCn bit is set to 1), be sure to initialize the DMA channels first. The DMA transfer
must be initialized using the procedure described in 18.11 (4) DMA transfer initialization procedure.
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